Introduction
Reactions of chromyl chloride with strongly acidic solvents, HSO3F and HSO3CI yield Cr0 2 (S0 3 F) 2 [1] and Cr0 2 (S0 3 Cl) 2 [2] , respectively. However, its reactions with formic and acetic acids yield reduced trinuclear chromium(III) compounds containing [Cr 3 0(00CR) 6 ] + species [3] , A few other chromyl compounds like Cr0 2 (S0 3 CF 3 ) 2 and Cr0 2 (N0 3 ) (S0 3 CF 3 ) [4] have been prepared by anion-interchange using Cr0 2 (00CCF 3 ) 2 [5] as the starting material. Reactions of chromyl chloride with carboxylic acid anhydrides have not been investigated so far. In this communication, we now report the results of our studies on reactions between chromyl chloride and a few carboxylic acids and carboxylic acid anhydrides.
Experimental
Chromyl chloride was prepared by the literature method [6] , Reactions of chromyl chloride with excess of carboxylic acids and carboxylic acid anhydrides were followed by a method as outlined in our earlier paper [3] .
Reaction of Cr 2 0(00CC 3 H 7 ) 3 Cl with silver trifluoroacetate
Both compounds were dissolved in nitromethane and an equimolar mixture of the two was stirred for few hours when AgCl was removed by filtration. The filtrate on evacuation, repeated washings with petro-* Reprint requests to Dr. P. Kapoor. 0340-5087/85/0200 -0247/$ 01.00/0 leum ether yielded green a product which gave analysis corresponding to [Cr 2 0(00CC 3 H 7 ) 3 ](00CCF 3 ) (9).
Other experimental details are the same as outlined in [3] .
Results and Discussion
Chromyl chloride reacts with carboxylic acids [RCOOH, where R = C 2 H 5 , n-C 3 H 7 , CH 2 C1, CHC1 2 and CC1 3 ] exothermally to give reduced chromium(III) compounds (1) to (5) ( Table I) . These compounds contain chromium in (+3) oxidation state which is suggested by their green colour and also by their inability to oxidize acidic KI to I 2 . Reaction of chromyl chloride with pure trifluoroacetic acid in CCI4 medium at reflux temperature, however, yields a yellow-brown crystalline solid whose elemental analysis and IR spectrum correspond to an earlier reported chromyl compound, Cr0 2 (00CCF 3 ) 2 [5] . The analytical results along with pertinent vibrational bands are given in Tables I and II, fact which indicates that they are polymers. These compounds are, however, soluble in more basic solvents like CH3OH and CH 3 CN and also dissolve in their parent acids. Molar conductances of their millimolar solutions in CH 3 CN suggest their non-ionic nature [7] . These compounds are paramagnetic and their magentic moments fall in the range 3.0 to 3.4 BM at room temperature. The values are significantly below the spin only value of 3.87 BM [8] for Cr m but are well in the range expected for magnetically concentrated trinuclear complexes [9] . The UV-visible spectra of 2 and 3 in methanol in the region 200-800 nm exhibit strong bands at 435 and 580 nm with shoulders at 660 and 705 nm. These spectra are identical in all respects to the reported spectra of trinuclear chromium complexes [10] , IR spectra of these compounds (Table II) exhibit a broad medium intensity band in the region 3300-3100 cm -1 characteristic of a v(OH) band. Bands at ca. 1660, 1600 and at ca. 1400 cm -1 are assigned to v a (COO~) and v s (COO") stretching vibrations, respectively, of the bridging carboxylato groups [11, 12] . The broad nature of the v a (COO") bands in these compounds may be attributed to the overlap of d(HOH) which is also expected in this region. The large zlv(COO -) value of the order of 200 cm -1 is what is normally observed for bridging carboxylates. Few other bands have been assigned by analogy to the spectra of sodium salts of these carboxylic acids [13, 14] . A weak to medium intensity band at ca. 540 cm -1 is assigned to the Cr 3 0 group [16] .
The reaction of 8 with silver trifluoroacetate in CH 3 N0 2 , yields [Cr 2 0(00CC 3 H 7 ) 3 ] (OOCCF 3 ) (9) ( Table I ). Compound 9 behaves as a non-electrolyte in CH3NO2 and that the trifluoroacetate ligand is covalently bonded. Its IR spectrum suggests that the trifluoroacetate ion behaves as a bidentate ligand [17] . The compound exhibits bands which are also characteristic of bridging butyrato groups.
